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This application claims priority to and benefit of U.S. Patent Application Serial Number 
09/790,128, filed on February 21, 2001, currently pending, which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

15 

1. Technical Field 

This invention relates to a molded closure and the molding assembly for making the 
closure. More particularly, this invention relates to a molded closure having an auxiliary thread 
20 for removing incomplete injection runs that occur during the fabrication of such molded closures. 

2. Description of the Related Art 

The manufacture of molded polymeric closures is well known in the art. Injection 
molding techniques wherein a polymeric material is introduced into a molding assembly in order 
to form a molded closure are well known. Such molded polymeric closures often include 
25 substantially hollow cylindrical wall portions having smooth inner walls. A faulty run, or short 
shot, of the fabrication process sometimes results in the formation of a fragmentary closure 
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containing no principal thread. Such a fragmentary closure is difficult to remove from the 
molding cavity due to the lack of engagable structure which may be used to pry the incomplete 
closure from the cavity. Therefore, the production of such a fragmentary closure often requires 
suspension of the process while non-process tools are used to pry the closure out of the molding 
5 cavity, thereby resulting in loss of production and increase in flie likelihood of damage to the 
manufacturing equipment. 

Current solutions to the problem of removing fragmented articles from a mold include 
molding structure into the polymeric article that must be engaged by a separate tool in order to 
remove the article. For example, U.S. Patent No. 2,313,031 discloses a plastic container having a 
1 0 plurality of lugs molded therein. Upon the occurrence of a faulty run, the plunger of the molding 
assembly must be removed so that a separate tool may be introduced into the mold. The tool 
engages the lugs and then removes the article from the mold. However, none of the prior 
solutions provide a simple structure formed in the article that allows for the removal thereof from 
the mold cavity simply by removing the mold core. 

15 Therefore, a molded closure formed with a core-and-cavity molding assembly is needed 

that includes a simple structure therein which provides engagement between the closure and the 
molding core, so that a fragmentary unit of such a closure may be removed from the molding 
cavity using only the engagement between the closure structure and the molding core. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a molded polymeric closure having a 
simple structure that facilitates the removal of an incomplete closure from the molding assembly. 

It is another object of the present invention to provide a molding assembly for making 
molding closures that forms simple structure in all closures molded therein which facilitates the 
removal of an incomplete closure from the molding assembly. 

It is a further object of the present invention to provide an auxiliary thread on an inner 
surface of a cylindrical molded closure that facilitates the removal of an incomplete form of such 
a closure from the molding assembly. 

It is yet another object of the present invention to provide a tiered closure having at least 
one auxiliary thread therein to provide engagement between a fragmentary tiered closure and a 
tiered mold core. 

It is still a further object of the present invention to provide a method for making a 
molded closure having a simple structure that facilitates removal of an incomplete unit from the 
molding cavity. 

More particularly, the present invention is directed to a molded closure having a top wall 
and a side wall depending downwardly therefrom with both a first closure thread and at least one 
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second closure thread disposed on an inner wall of said side wall, the first closure thread being an 
auxiliary thread which is directed inwardly from the side wall. The auxiliary thread is preferably 
disposed at or near a top end of the side wall, which may be closed. The second closure thread or 
principal thread of the molded closure part serves as a fastening means between the closure and 
either a container or another closure part. The principal thread is disposed toward the bottom 
open end of the closure. The principal thread is also preferably disposed on an inner wall of the 
side wall of the closure. The closure may include one or more principal threads in combination 
with an auxiliary thread. Furthermore, the molded closure may include one or more tiers in the 
side wall. The auxiliary thread and the principal thread may be disposed on the same tier or upon 
different tiers. However, in each embodiment, the auxiliary thread is disposed on the side wall of 
the closure at a location opposite to the location of the principal thread. 

During the molding process, the auxiliary thread, like the principal thread, provides an 
engagement between the closure and the molding core. However, unlike the principal thread, the 
auxiliary thread is formed at or near the first end of the closure where there would otherwise be 
only smooth and/or non-threaded surfaces. Therefore, when an incomplete or fi-agmentary 
closure is formed having no complete second end containing the principal thread, the auxiliary 
thread is available therein to provide a means for removing the incomplete closure fi*om the 
molding cavity using only the engagement between the auxiliary thread and the molding core. 
Thus, even when the principal threads of a closure have not been properly formed, a means is 
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provided by the present invention to threadably remove ill-formed closures from the molding 
cavity without resort to non-process tools or suspension of the manufacturing process. 

The auxiliary thread's functionality is more limited than that of the principal thread. 
Namely, the auxiliary thread's only function is to assist in the removal of closures, even 
5 incomplete or ill-formed closures, from the closure cavity by the engagement of the auxiliary 
thread with the molding core. However, the principal thread not only functions to engage the 
molding core during the removal of the closure from the molding cavity, but it also provides a 
fastening and/or sealing means between the closure and a container or another closure part. The 
auxiliary thread may be either identical to or structurally different from one or more of the 

10 principal threads of the closure. Indeed, there may be incongruity between the auxiliary thread 
and the principal thread, wherein, for example, the depth, pitch, circumference, size, diameter or 
other aspect of the two threads differ. The auxiliary thread may be smaller in size than the 
principal thread, since the only required fixnction of the auxiliary thread is to provide sufficient 
engagement between a fragmented closure and the molding core. The auxiliary thread does not 

15 require the depth necessary for the principal thread to properly function, so the auxiliary threads 
depth may be less than that of the principal thread. The pitch of the auxiliary thread may differ 
from that of the principal thread, since the principal thread must serve as a fastening and/or 
sealing means for the closure. 
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The apparatus for forming a molded closure having the auxiliary thread is also provided. 
The apparatus includes a molding assembly having a molding cavity and a molding core. The 
molding core includes a first inwardly projecting core thread in an outer surface thereof, 
preferably disposed toward the first end of the core, as well as a second inwardly projecting core 
5 thread. The second inwardly projecting core thread may have structural characteristics similar to 
those discussed above which differ fi-om those of the first core thread, such as size, depth and 
pitch. When polymeric material is provided into the molding void between the molding cavity 
and molding core, the first core thread of the molding core forms an auxiliary thread on the 
molded closure formed therein. 

10 It will become apparent that other objects and advantages of the present invention will be 

obvious to those skilled in the art upon reading the detailed description of the preferred 
embodiment set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention will be had upon reference to the following 
1 5 description in conjunction with the accompanying drawings in which like numerals refer to like 
parts throughout the several views and wherein: 

Fig. 1 is a perspective view of a preferred embodiment of a closure component of the 
present invention. 
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Fig. 2 is a cross-sectional view of the closure component of Fig. 1. including depth 
demarcations taken along line 2-2 of Fig. 1. 

Fig. 3 is a cross-sectional view of one preferred embodiment of the molding assembly of 
the present invention. 

5 Fig. 4 is a cross-sectional view of the molding assembly of Fig. 3 including an incomplete 

closure component therein. 

Fig. Sis a perspective view of another preferred embodiment of the closure component of 
the present invention. 

Fig. 6 is a cross-sectional view of the closure component of Fig. 5 taken along line 6-6. 

10 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

As shown in Figs. 1-6, a molded closure 10 has an auxiliary thread 20 to provide 
engagement between the closure 10 and a molding core 205 during fabrication of the closure, so 
that the closure 10 may be removed from the molding cavity 206 if the closure 10 is not 
15 completed during the molding process. The molded closure 10 is formed of any polymeric 
material well known in the art for making such articles. The molded closure 10 is made by 
processes well known in the art, with the exception of providing a simple structure therein, such 
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as the auxiliary thread 20, that facilitates the removal of incomplete closures, or short shots, from 
the molding cavity 206, simply by separating the molding core 205 from the molding cavity 206. 
The molded closure 10 of the present invention preferably includes a side wall having a 
cylindrical wall portion with a smooth inner wall. An auxiliary thread 20 is disposed on the inner 
5 wall 35 of the cylindrical wall portion 30 in a location where a container engagement would not 
normally be disposed. During the molding process, this auxiliary thread serves to engage the 
molding core in order to remove the closure in which it is formed from a molding cavity. 

As shown in Fig. 1-6, the auxiliary thread 20 may be provided on any molded closure 10 
having a cylindrical wall portion 30 with at least a first inner wall 35. The molded closure 10 has 

10 a first end 50 and a second end 60. The auxiliary thread 20, is disposed on an inner wall 35 of a 
cylindrical wall portion 30 of the side wall 15 of molded closure 10. The auxiliary thread 20 is 
preferably helical and projects inwardly from the inner wall 35. A principal thread 40, is also 
disposed on a cylindrical wall portion 30 of the side wall 15, and projects inwardly from the inner 
wall 35. The auxiliary thread 20 is disposed on the inner wall 35 toward the first end 50 of the 

15 side wall 15 and the principal thread 40 is disposed on the inner wall 35 toward the second end 
60 of the side wall 15. The auxiliary thread 20 is preferably at or near the first end 50 of the side 
wall 15, so that it will be formed in any closure, no matter how fragmentary. The auxiliary 
thread 20 is disposed distally of other threads within the molded closure 10 in order to provide an 
engagement between the closure and the molding core where there would otherwise be none. As 

20 shown in Figures 2 and 6, the auxiliary thread 20 may be disposed on either the same inner wall 
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35 or 553 or a different inner wall 533, if the closure is tiered, of the side wall 15 as is the 
principal thread 40. Furthermore, the auxiliary thread 20 may be disposed on either the same 
cylindrical wall portion 30 of the side wall 15 or a different cylindrical wall portion as is the 
principal thread 40. 

5 Although the auxiliary thread 20 may be identical to the principal thread 40, the auxiliary 

thread 20, as best shown in Fig. 2, is preferably incongruent with the principal thread 40 of the 
closure 10. The auxiliary thread 20 may have a circumference, diameter, size, length, depth, 
and/or pitch that differs from those of the principal thread 40. Since the function (providing 
engagement between a fragmentary closure and the molding core) of the auxiliary thread 20 does 

10 not require the same structural aspects as the functions of the principal thread 40 (fastening the 
closure part to a container and/or another closure part or forming a seal), the auxiliary thread 20 
may differ structurally from the principal thread 40. More particularly, the depth di of the 
auxiliary thread 20 may be less than the depth di of the principal thread. The depth of a thread is 
the distance between its point of attachment to the wall of the closure and its point of greatest 

1 5 displacement therefrom. The depth di of the auxiliary thread 20 is less than the depth d2 of the 
principal thread 40. Indeed, the depth di of the auxiliary thread 20 need only be great enough to 
provide sufficient engagement between an incomplete molded closure, or short shot, and the 
molding cavity, so the depth di may be significantly less than the depth d2 of the principal thread 
40. For example, the depth di may be as small as one-half or one-tenth the depth d2. In a 

20 preferred embodiment, the depth di of the auxiliary thread 20 is minimized so as to conserve 
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polymeric material used in the manufacture of the molded closure 10. Furthermore, depending 
on the overall design of the molded closure, the depth di of the auxiliary thread 20may be 
required to be less than the depth di of the principal thread 40 to ensure that the auxiliary thread 
20 does not interfere with the overall function of the principal thread 40 or any other element of 
the molded closure 10, such as in the formation of a seal between the molded closure and a 
container to which the closure is attached. 

The pitch of the auxiliary thread 20 may also either differ from or be the same as the pitch 
of the principal thread 40, depending upon the pitch of the threads of the molding core and the 
functional requirements of the principal threads, the pitch of the thread being its degree of slope. 
In a preferred embodiment, the first closure or auxiliary thread 20 has a first pitch and the second 
closure or principal thread 40 has a second pitch. This first pitch does not equal the second pitch. 
The pitch of the auxiliary thread 20 is equal or similar to the pitch of any threaded portion of the 
molding core that affects the disengagement of the core firom the molding cavity, so that, when 
the molding core is removed fi-om the molding cavity, a fragmentary closure would move easily 
with the molding core. Since the principal thread 40 has functions in addition to engaging the 
molding core, the pitch of the principal threads may differ from those of the disengagement 
mechanism of the molding core (not shown). Thus, the auxiliary thread 20 and the principal 
thread 40 may have differing pitches. 
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The auxiliary thread 20 is preferably helical so that a fragmented closure or short shot 
may remain attached to the molding core while the core is being rotatably disengaged from the 
molding cavity after the formation of the short shot. 

As shown in Fig. 3, a molding assembly 200 of the present invention is provided with a 
5 molding core 205 and a molding cavity 206. The molded closure 10 of Fig. 1 may be formed 
with the molding assembly 200 by providing, preferably injecting, a fluid polymeric material, 
such as polypropylene, polyethylene or polyvinylchlaide, into the molding void 210 between the 
molding core 205 and the molding cavity 206. The fluid polymeric material is allowed to 
solidify within the molding void 210, thereby forming the structure provided along the surfaces 

10 of the molding cavity 206 and the molding core 205. More particularly, a first core thread 220 is 
disposed in an outer wall 235 of a cylindrical wall portion 230 of the molding core 205 toward a 
first end 250 thereof. A second core thread 240 is provided in the outer wall 235 of the 
cylindrical wall portion 230 of the molding core 205 toward the second end260 thereof. The first 
core thread 220 is preferably helical and may be incongruent with the second core thread 240. 

1 5 The first core thread 220 forms the auxiliary thread 20 of the closure 10 shown in Fig. 2 in any 
molded closure having a first end formed within the molding assembly 200. 

As shown in Fig. 4, an incomplete closure, or short shot, 400 may be formed in the 
molding assembly 200 during the fabrication process. The short shot 400 includes only the 
auxiliary thread 420, which is formed therein by the first core thread 220 of the molding core 
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205, and not a principal thread that would otherwise be formed in a complete closure by second 
core thread240 of molding core 205. Thus, when an incomplete closure 400 is formed an 
auxiliary thread 420 is provided therein by which the incomplete closure 400 may be threadably 
removed from the molding cavity 206. In current closures, no structure is normally provided 
5 toward the first end of the cylindrical wall portion thereof by which the closures may be 
threadably removed from the molding cavity 206. Therefore, when a short shot having no 
principal thread is normally formed with current molding methods, only smooth and/or non- 
threadable walls are provided. Such walls provide insufficient engagement between the short 
shot and the molding core to allow for the removal of the short shot from the molding cavity 

10 using only the molding core. Thus, the manufacturing process using current molding methods 
must be suspended and a tool or other means inserted into the cavity to remove the short shot 
therefrom. However, the auxiliary thread 420 provided in the short shot 400, shown in Fig. 4, 
provides the necessary engagement between the molding core 205 and the short shot 400 to 
remove the short shot 400 with the molding core 205, when the molding core 205 is threadably 

1 5 disengaged from the molding cavity 206. No other tools or suspension of the manufacturing 
process is required with the molding apparatus of the present invention. 

Figs. 5 and 6 show another embodiment of a molded closure component of the present 
invention containing an auxiliary thread 520. The molded closure component 500 includes a side 
wall 510 with multiple tiers having cylindrical wall portions therein. The first tier 535 includes 
20 a cylindrical wall portion 530 in which an auxiliary thread 520 is formed. Auxiliary thread 520 is 
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helical and projects inwardly from a first inner wall 533 of the cylindrical wall portion 530 and is 
disposed toward a first end 550 of the side wall 510 of the molded closure component 500. A 
principal thread 540 is disposed in a cylindrical wall portion 554 of a second tier 555 of the side 
wall 510. The principal thread 540 projects inwardly from a second inner wall 553 of the 
5 cylindrical wall portion 554 and is disposed toward a second end560 of the side wall 510. The 
auxiliary thread 520 is incongruent with the principal thread 540. Namely, as shown in Fig. 6, 
the auxiliary thread 520 has a depth 2di that is less than the depth 2d2 of the principal thread 540. 
Furthermore, the auxiliary thread 520 may have a pitch that differs from the pitch of the 
principal thread 540. In a preferred embodiment, the pitch of auxiliary thread 520 is greater than 
10 the pitch of the principal thread 540. The pitch of the auxiliary thread corresponds to the pitch of 
the molding core apparatus, so that when the molding core is threadably disengaged from the 
molding cavity the molded closure moves along with the molding core. 

The auxiliary thread of the present invention may also differ from the principal thread of 
the closure in that the diameter of the cylindrical wall portion of the side wall of the closure that 
1 5 intersects a portion of the auxiliary thread is less than the diameter of the cylindrical wall portion 
that intersects the principal thread. More particularly, as shown in Fig. 6, cylindrical wall portion 
535 has a diameter Di that intersects a portion of auxiliary thread 520. Diameter Di is smaller 
than the diameter D2 which intersects a portion of principal thread 540. Diameter D2 is the 
distance between the inner side wall of the cylindrical wall portion 554. As shown in Figs. 5 and 
20 6, the tiers of closure 500 are progressively smaller in diameter toward the first end 550 of the 
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side wall 510 of the closure. Since the auxiliary thread is preferably disposed toward the first end 
of the molded closure of the present invention, the diameter intersecting the auxiliary thread is 
preferably smaller than the diameter intersecting the principal thread within a distally tapering 
tiered closure component. 

5 In use, the auxiliary thread of the present invention may be used to remove an incomplete 

molded closure from a molding cavity by first inserting a molding core into a molding cavity. 
The provided molding core has at least one cylindrical wall portion at a first end thereof and a 
first helical core thread disposed at the first end of the molding core within an outer wall thereof. 
The provided molding cavity engages the molding core in order to form such a closure. A fluid 

10 polymeric material, such as polyethylene, polypropylene or polyvinyl chloride is provided, 

preferably injected, into a void disposed between the molding core and the molding cavity. The 
fluid polymeric material is then allowed to solidify, thereby forming an incomplete molded 
closure. The molding core is then threadably disengaged from the molding cavity, while the 
molding core engages the incomplete molded closure by the first helical thread. The incomplete 

1 5 molded closure is thereby separated from the molding cavity. 

The foregoing detailed description is given primarily for cleamess of understanding and 
no unnecessary limitations are to be understood therefrom for modifications will become obvious 
to those skilled in the art upon reading this disclosure and may be made without departing from 
the spirit of the invention and scope of the appended claims. 
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